IMPORTANCE Understanding eye care use over time is essential to estimate continued unmet health care needs and help guide future public health priorities.
V isual impairment (VI) has negative implications at the individual, community, and national levels. Prior studies have shown that VI is associated with diminished daily functioning, 1 loss of independence, 1 and worse health outcomes. 2, 3 Aside from the adverse health implications, the economic burden of VI is high, costing the United States $5.5 billion each year. 4 While improvement of the country's eye and vision health is a priority, as highlighted in national disease prevention initiatives like the Healthy People 2020 campaign, 5 prior research has shown that substantial barriers exist for Americans to access, use, and afford eye care. 6, 7 Furthermore, studies have also shown that individuals with VI experience greater problems with health care access, including obtaining medical and dental care and prescription medications, owing to higher costs of care, limited insurance coverage, transportation barriers, and more instances of refusal of care by health care professionals. 8 Understanding changes in using eye care and affording eyeglasses for Americans over time, especially in light of recent health care reforms over the past decade, is essential to estimate any continued unmet health care needs of this population and help guide future public health priorities. Here, we analyzed nationally representative data from the National Health Interview Survey (NHIS) over a 9-year period from 2008 to 2016 to update trends in using eye care and affording eyeglasses in the United States. We additionally used stratified analyses to examine differential use and affordability by VI status.
Methods

Study Population
The NHIS uses cross-sectional, multistage probability samples of the US civilian noninstitutionalized population, conducted annually through in-person household interviews by the US Centers for Disease Control and Prevention National Center for Health Statistics. 9 Of note, the NHIS is not a longitudinal study, and participants from one year are not necessarily surveyed in subsequent years. The National Center for Health Statistics Institutional Review Board approved the protocols for the conduct of NHIS, and interviewers obtained verbal informed consent from all participants. We limited our analysis to the adult sample populations from the NHIS 2008 to 2016 cycles.
Outcome Measures
Eye care use measures were based on self-report. These outcome measures included 2 outcome variables: (1) eye care use, defined by response to the question, "During the past 12 months, have you seen or talked to an optometrist, ophthalmologist, or eye doctor (someone who prescribes eyeglasses) about your own health?" and (2) eyeglasses affordability, defined by response to the question, "During the past 12 months, was there any time when you needed eyeglasses, but didn't get it because you couldn't afford it?" (this is a 2-part question because only those who needed eyeglasses and had trouble affording them were classified as having difficulty affording eyeglasses).
Other Measures
Sociodemographic characteristics (ie, age, sex, race/ ethnicity, education, employment, poverty-income ratio [PIR], general insurance coverage, and vision insurance coverage) and health characteristics (ie, smoking, diabetes, general health, and VI status) were also collected. Visual impairment was defined as present if participants responded yes to the question, "Do you have any trouble seeing, even when wearing glasses or contact lenses?" Participants were coded as having vision insurance if they answered yes to having a singleservice plan for vision care. Educational attainment was categorized as less than high school, high school graduate or general equivalency diploma, some college, and college graduate or higher. Employment status was categorized as not working, looking for work, and working. Poverty-income ratio, an income index in relation to federal poverty thresholds, was used to designate socioeconomic status. 10 A PIR score of 1.00
represents the official federal poverty threshold level; PIR was categorized as less than 1.00, 1.00 to 1.99, 2.00 to 3.99, and 4.00 or greater. General health was coded as good health if selfreported health status was excellent, very good, or good and as poor health if reported as fair or poor.
Statistical Analysis
The cross-sectional design of the NHIS does not permit longitudinal analysis, as the same individuals are not sequentially followed up over time. Instead, the health information collected can be trended over time for the country as a whole, as other NHIS-based studies have done. We conducted a sensitivity analysis adding diabetes status into our fully adjusted models (not shown) and noted no changes in our estimates. All analyses accounted for the complex survey design of the NHIS. Taylor series linearization was used for variance estimation. 12 Given the large sample size, to keep estimates conservative, we used 99.9% confidence intervals.
All P values were 2-tailed, and statistical significance was set at a P value less than .001. All analyses were conducted in Stata version 14 (StataCorp).
Results
Population Characteristics
Analyses included 9 annual cross-sectional populationbased samples pooled from 2008 to 2016, ranging in size from 21 781 to 36 697 participants aged 18 years or older. Compared with 2008, greater proportions of the US population were 65 years or older, Hispanic, and Asian in 2016. They were also more likely to have completed college or higher, public health insurance, and vision coverage and less likely to be working and smoke ( Table 1) .
Eye Care Use in the Full Population
In unadjusted analyses, the trends for eye care use and difficulty affording eyeglasses were significant from Compared with those aged 18 to 27 years, Americans aged 27 to 40 years reported less eye care use, while older age categories reported greater use. Compared with those aged 18 to 27 years, those aged 27 to 40 years and 40 to 65 years had greater difficulty affording eyeglasses, while the oldest age group (aged 65 years or older) had less difficulty. Black, Asian, and Hispanic individuals were less likely to use eye care than non-Hispanic white individuals, and Asian and black individuals were less likely to have difficulty affording eyeglasses. Increasing education compared with less than high school education was associated with greater eye care use. Increasing socioeconomic class, as indicated by PIR levels, was associated with greater eye care use and less difficulty affording eyeglasses compared with those with a PIR less than 1.00. Better general health compared with worse general health was associated with lower eye care use and less difficulty affording eyeglasses. Working Americans as well as those looking for work were less likely to use eye care and more likely to have difficulty affording eyeglasses compared with those neither working nor looking to work ( Table 2) .
Americans with insurance for vision care were more likely to use eye care and less likely to report difficulty affording eyeglasses. Women were more likely to use eye care but also more likely to report difficulty affording eyeglasses than men. Similarly, those with self-reported VI were more likely to use eye care but also substantially more likely to report difficulty affording eyeglasses than those without VI (Table 2 ).
Eye Care Use by VI Status
In unadjusted analyses, among Americans with self-reported VI, the trend in eye care use was not statistically significant ( Figure 2A In fully adjusted models, compared with 2008, there were no significant differences in use of eye care or eyeglasses affordability from 2009 to 2016 among Americans with selfreported VI (Table 3) 
Discussion
We examined trends in using eye care and affording eyeglasses among adults 18 years and older in the United States over a 9-year period using nationally representative data. Abbreviations: GED, general equivalency diploma; NA, not applicable.
a Poverty-income ratio, an income index in relation to federal poverty thresholds, was used to designate socioeconomic status. A poverty-income ratio score of 1.00 represents the official federal poverty threshold level.
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likely to use eye care services but less likely to be able to afford eyeglasses when needed. These results of vision health disparities by age, race/ ethnicity, education, and income are consistent with previous studies. 6, 11, 13 Of note is our finding that those with some college education had greater difficulty affording eyeglasses than those with less than high school education. Since this was a 2-part question, this finding may be because of fewer people with less than high school education needing or perceiving a need for eyeglasses. Alternatively, it may be that those with some college education are less likely to have insurance coverage while those with less than high school education may be more likely to be covered by Medicaid, 14 which, depending on the state, may include coverage for eyeglasses. 15 Another unexpected finding was that Asian and black individuals were less likely to report difficulty affording eyeglasses than non-Hispanic white individuals. It is possible that the relatively higher prevalence of myopia in Asian populations 16 may mean that they are more likely to prioritize purchasing insurance that will cover their eyeglasses. However, it is hard to explain why black individuals may experience less difficulty. We also found that the oldest age group (aged 65 years and older) was the least likely to have difficulty affording eyeglasses, suggesting that this age group with high prevalence of presbyopia 17 is likely purchasing inexpensive reading eyeglasses easily found in department stores in the United States. Additionally, Medicare Part B helps pay for corrective lenses following certain types of cataract surgery.
18
Sex differences in health-seeking behavior and health care use have undergone considerable scrutiny. 19, 20 Chiang et al 21 reported as early as 1990 that women had a substantially higher annual rate of eye care-related outpatient visits than men in the US. The finding that women were more likely to experience difficulty affording eyeglasses when needed than men despite being more likely to have visited an eye care professional that year may be because of complex sex disparities in income and economic decision making that are beyond the scope of this analysis. Our finding that those with self-reported VI were also more likely to have seen an eye care professional while being more likely to have difficulty affording eyeglasses is in line with previous literature. Spencer et al 8 showed that individuals with VI and blind individuals reported having more difficulty accessing health care, including necessary medical care, prescription medications, and dental care, from 2002 to 2004, citing financial and transportation barriers, inadequate insurance coverage, and service refusal by health care professionals. It might follow that these difficulties translate to procurement of prescription eyeglasses as well. This study highlights that while existing policies may allow those with VI to access an eye care professional, there is still a considerable gap in getting them the eyeglasses that they need. Zhang et al 20 reported that individuals with vision insurance were more likely than those without vision insurance to use eye care services, consistent with our findings. However, they were less likely to afford eyeglasses when needed. Vision insurance is usually purchased as a supplement to general medical plans to help offset costs of routine eye examinations, prescription lenses, and frames. 20 It may be that vision insurance plans cover eye examinations more completely than the cost of prescription eyeglasses. The Great Recession, a period of economic decline from 2007 to 2009, was associated with financial instability and consequent loss of health insurance for many Americans. 22, 23 We speculate that perhaps the decrease in difficulty affording eyeglasses observed in recent years may be related to postrecession economic recovery, although our analysis adjusted for income and employment. Another plausible explanation is the influence of the provisions of the Affordable Care Act (ACA) and 2014 Medicaid expansion. Recent data indicate declines in rates of uninsured Americans aged 18 to 64 years from 20% in 2013 to 12% in 2016. 24 Shi et al 25 predicted the potential effect of the ACA on racial/ethnic disparity in eye examination rates among working-age individuals with diabetes from 2014 to 2017 and forecasted improved but persisting racial disparity in eye examination rates. Our data also show an overall decrease in difficulty affording eyeglasses, although racial/ ethnic and sex disparities persist. However, it is important to note that the ACA does not include adult vision care as a mandated essential health benefit category. 26 It allows each state to define essential benefits for itself, and some states may have chosen benchmark plans that include vision care. Those covered by expanded Medicaid pursuant to the ACA are also entitled to the essential health benefits from the state's benchmark plan, which may or may not include vision care and/or eyeglasses. Likewise, traditional Medicaid makes optometry services and eyeglasses optional benefits and, thus, state dependent. 15 Therefore, to truly infer that the decrease in difficulty affording eyeglasses is related to passage of the ACA or Medicaid expansion requires state-specific analysis. Regardless, our data also suggest that any changes in the country's health care policies and/or economic recovery may have afforded differential assistance by VI status, where those without VI experienced increases in ability to afford eyeglasses from 2014 onwards while those with VI did not. Used eye care
Difficulty affording eyeglasses
Percentage of the US population that self-reported that they visited an eye care professional in the past year and that they were unable to afford eyeglasses when needed in the past year. Error bars indicate 99.9% CIs.
Trends 
Limitations
This study has limitations. First, our estimates of VI and eye care outcomes are based on self-reported data that are implicitly subject to recall bias. Additionally, since VI is selfreported, by definition, those individuals classified as having VI are more likely to have used eye care. Second, the NHIS study population does not include residents in long-term care facilities, the incarcerated, and persons on active duty, and therefore, results are not generalizable to them. Third, all participants, irrespective of the need for eyeglasses, were queried about difficulty experienced with affording eyeglasses when needed, meaning that the denominator not only included participants that did not have difficulty purchasing eyeglasses when needed but also participants who felt they did not need eyeglasses. This likely attenuated estimates of the proportion of participants reporting difficulty affording eyeglasses. Lastly, this affordability question does not provide detail on what proportion of individuals had difficulty affording eyeglasses for reading vs for distance, nor does it capture any difficulty around affording contact lenses. Additionally, the role of rates of cataract and refractive surgery on any changes in the need for, and therein the affordability of, eyeglasses remains to be elucidated.
Conclusions
In conclusion, we estimated trends in use of eye care and affordability of eyeglasses in the United States from 2008 to 2016 and noted decreased difficulty affording eyeglasses from 2014 to 2016 while finding continued unmet eye care needs among some subsets of Americans. While speculative, these results may reflect economic recovery after the Great Recession and/or health care changes owing to the ACA and Medicaid expansion. Marginalized populations continue to face difficulties with using and/or affording eye care. Since 
